Abstract. Despite well-documented experimental evidence of echolocation in toothed whales, virtually nothing is known about the use and functional significance of cetacean sonar in the wild. Here, the patterns of echolocation sounds produced by killer whales, Orcinus orca, off British Columbia and Alaska are described. Two sympatric populations with divergent food habits differed markedly in sonar sound production. Individuals belonging to the fish-eating 'resident' population produced trains of characteristic sonar clicks, on average, 4% of the time, 27 times more often than marine mammal-eating 'transient' killer whales. The click trains of residents averaged 7 s, more than twice as long as the trains of transients. Click repetition rates within resident's trains were constant or changed gradually; within transient's trains they often fluctuated abruptly. Transients produced isolated single or paired clicks at an average rate of 12/h, four times as often as residents. In general, the isolated clicks and infrequent, short and irregular trains of transients were less conspicuous against background noise than the sonar of residents. This difference in acoustic crypticity may reflect a flexible response to the probability of alerting prey, because marine mammals have more acute hearing than fish in the frequency range of sonar clicks. In both populations, echolocation use per individual decreased with increasing group size, suggesting the sharing of information between group members. No relationships were found between echolocation activity and water clarity for whales of either population. Transient whales often travelled or foraged without discernibly echolocating, suggesting that passive listening provides cues for prey detection and orientation.
Since the discovery of dolphin echolocation in the late 1950s (McBride 1956; Kellogg 1958) , sonar has been experimentally investigated in many species of odontocetes. This research has aimed at determining the acoustic characteristics of echolocation signals, the patterns of signals used for different tasks, and the power of sonar to resolve objects under various conditions (see Au 1993) . Using trained and blindfolded subjects and static target objects, experimenters have answered many fundamental 'what' and 'how' questions of sonar capability. 'When' and 'why' questions of sonar utility in the wild, however, have not been directly Three sets of observations indicate that wild odontocetes may use echolocation less often or for different functions than was previously suspected.
(1) Equipping fishing nets with acoustically reflective targets has generally been unsuccessful in reducing accidental entanglements (Evans & Awbrey 1988; Dawson 1991) . (2) Recently captured or untrained dolphins are often unable to use echolocation effectively for simple tasks such as obstacle avoidance (Wood & Evans 1980) . (3) In a well-controlled study, a blindfolded bottlenose dolphin pursued live fish without emitting echolocation sounds (Wood & Evans 1980) , apparently orienting on swimming sounds alone. Because the advantages of echolocation to individuals living in dark or turbid environments seem
